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Abstract: The aim of this study was to study the association between dental fear, psychological
distress, and perceived symptoms of teeth controlled for age, gender, educational sector, and tobacco
use. The data from the Finnish University Student Health Survey 2016 targeting students (n = 10,000)
of academic universities and universities of applied sciences were used. Psychological distress
was measured with the Clinical Outcomes in Routine Evaluation 10 (CORE-10) and the General
Health Questionnaire 12 (GHQ-12) and dental fear with the question ‘Do you feel scared about
receiving dental care?’. The study included 3110 students. In logistic regression analyses those with
psychological distress (measured with CORE-10 and GHQ-12) and those reporting teeth-related
symptoms were more likely than their counterparts to have high dental fear. In gender-specific
analyses men with psychological distress (measured with CORE-10) and women with teeth-related
symptoms were more likely to have high levels of dental fear. Finnish university students with
psychological distress and teeth-related symptoms were more likely to experience higher levels
of dental fear than their counterparts were. The results of this study support possible common
vulnerability factors that dental fear and other psychological disorders may share.
Keywords: dental fear; oral health; psychological distress; students
1. Introduction
The traditional explanation for dental fear is based on learning theory [1]. People have
learned dental fear after suffering painful experiences, having witnessed traumatic events
or having heard frightening stories about dental care. However, many people with no
dental fear have had negative dental experiences, and some people with considerable fear
fail to recall any traumatic incidents [2]. Beside the exogenous components, there are also
endogenous components in dental fear [3]. Cognitive models of vulnerability provide ways
of understanding the differences in the expression of dental fear despite similar experiences
of dental care [4,5].
The symptoms of depression and anxiety can collectively be termed psychological dis-
tress, which can be measured e.g., with the Clinical Outcomes in the Routine Evaluation 10,
CORE-10 [6–8] and the General Health Questionnaire 12, GHQ-12 [9–11]. Positive asso-
ciations between psychological distress and dental fear [12] and depressive and anxiety
disorders and dental fear [13–21] have been found. Gender differences in the prevalence
of depressive and anxiety disorders and dental fear have also been reported [12,16–19].
However, most studies have been conducted either on clinical samples of dental pa-
tients [12,17,22] or among dental patients with high dental anxiety [21,23,24] and more
population level studies are needed. According to our knowledge, this is the first study
exploring the association between dental fear and psychological distress measured with
CORE-10 and GHQ-12 using data from comprehensive student population study.
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People with high dental fear have more frequently oral health problems than those
with lower level of dental fear [25–27]. The most obvious consequence of dental fear is
irregular visiting of a dentist and symptom based dental visits for a problem or for the relief
of pain [23,26–28]. The connection between dental fear and irregular visiting of a dentist
and problems of oral health has been explained by a vicious cycle of dental fear [26,29].
Additionally, pain has been connected to psychological distress. Depressed patients have
reported more pain before entering the dental operatory than nondepressed patients [30].
Tobacco use is also associated with psychological distress; anxiety and depression are more
commonly reported by smokers than non-smokers [31,32]. Smokers have also reported
dental fear more frequently than non-smokers [28,33]. Furthermore, other unfavorable
oral health habits (e.g., irregular tooth brushing) have been connected with psychological
distress, indicating a greater risk for oral health problems among those with psychological
distress [34].
When starting university studies, students enter a new life situation where they have
more responsibility for their everyday lives. This new life situation may also have effects
on psychological distress and have impacts on health later in life [35]. The aim of this study
was to study the association between dental fear and psychological distress (measured
with CORE-10 and GHQ-12) and perceived symptoms of the teeth controlling for age,
gender, educational sector, and tobacco use. Our hypotheses were that students with high
psychological distress and teeth-related symptoms would be more likely to report high
dental fear compared to students with no or low psychological distress and no teeth-related
symptoms.
2. Materials and Methods
2.1. Study Design and Participates
The Finnish Student Health Service (FSHS) conducts a national University Student
Health Survey (USHS) every four years. Participation in the USHS is voluntary. The USHS
aims to investigate students’ physical, mental and social health, health-related behavior,
and the use of health services. Study permission was granted from the FSHS authorities and
the Ethics Committee of the University of Turku (reference 35/2015 26.10.20215) approved
the study. We used the cross-sectional USHS 2016 data in this study [36].
The study population was Finnish undergraduate students under 35 years of age in
the Finnish academic universities (Univ) and universities of applied sciences (UAS). In
all, 14 out of 15 Univ and 24 out of 26 UAS in Finland participated. The USHS report
presents the inclusion and exclusion criteria as well as the handling of missing data for the
study [36]. The sample included 10,000 students (UAS 5004; Univ 4996). Altogether, 47%
of the sample were male. The respondents received an initial invitation and five reminders
by e-mail. The third reminder also served as a repeat survey and was sent as a posted
questionnaire in paper form. The questionnaire was in Finnish and Swedish, which are the
two official languages in Finland. The overall response rate was 31% (men 22% and women
39%). When compared to the national statistics of university students [37], the respondents
represented well the target population (e.g., for age, educational sector, Univ, UAS, Univ
faculty and UAS degree program), except for the underrepresentation of men. To correct
the underrepresentation of men USHS professionals applied statistical measures to count
weights for men and women separately for the educational sectors [36]. After weighting
adjustments, the sample represented well the target population.
2.2. Dependent Variable
Dental fear was queried by the question: “Do you feel scared about receiving dental
care?”. The reply alternatives were “Not at all”, “Somewhat” and “Very”. The alternatives
‘Not at all’ and ‘Somewhat’ were then combined into a category indicating ‘Low or no’ fear
and ‘Very’ was used as the category for high level of fear. As the question used in this
study directly refers to ‘dental care and dental fear’, it can be used as a measure of dental
fear [38]. The validity and reliability of assessing dental fear with a single question has been
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approved in previous studies in the Nordic countries and Japan [39–41]. Supplementary
Materials shows details for the dependent variable and the independent variables.
2.3. Independent Variables
Psychological distress was assessed with the Clinical Outcomes in Routine Evalu-
ation 10 (CORE-10), which has been validated and shown to have good psychometric
properties [6–8]. CORE-10 included the following 10 items: (1) Feeling tense, anxious or
nervous, (2) Having someone to turn to for support, (3) Able to cope when things go wrong,
(4) Talking to people has felt to be too much, (5) Feeling panic or terror, (6) Planning to end
my life, (7) Difficulty sleeping, (8) Feeling despair or hopeless, (9) Feeling unhappy, and
(10) Having distressing unwanted images or memories. These questions were rated on a
5-point scale ranging from 0 (‘not at all’) to 4 (‘most or all the time’). The items 2 and 3
were reverse scored on the 5-point scale. The possible total scores may range from 0 to 40.
We used the cut-off score ≥ 11, as scores of 11 or above have been considered as indicative
of general or clinically significant psychological distress [6]; in the Finnish population, a
score ≥ 11 has been indicative of daily or nearly daily anxiety [8]. Based on this cut-off
score, we formed two categories (scores ≤ 10 representing a lower or negative CORE-10
score and scores ≥ 11 representing higher or positive CORE-10 score).
The General Health Questionnaire 12 (GHQ-12) was also used to assess psychological
distress. The 12-item version GHQ-12 is a widely used brief screening instrument to assess
mental well-being and psychological symptoms [10]. The reliability, construct and content
validity of the GHQ have been regarded as good [9–11]. The GHQ-12 had 12 questions:
(1) Able to concentrate, (2) Loss of sleep over worry, (3) Playing a useful part, (4) Capable
of making decisions, (5) Feel constantly under strain, (6) Could not overcome difficulties,
(7) Able to enjoy day-to-day activities, (8) Able to face problems, (9) Feeling unhappy and
depressed, (10) Losing confidence, (11) Thinking of self as worthless, and (12) Feeling
reasonably happy. These 12 questions were rated on a four-point scale (see Supplementary
Materials) and the bi-modal (0-0-1-1) scoring method giving a total score of 12 was used. As
scores 4 or above have been considered to indicate the presence of a mental disorder [10],
we used the cut-off score ≥ 4 and formed two categories (scores ≤ 3 representing a lower
or negative GHQ-12 score and scores ≥ 4 representing a higher or positive GHQ-12 score).
Dental health and teeth-related symptoms were assessed with the question “Have
you had tooth problems (shooting pain, toothache) over the past month (30 days)?” with
answer options were being “Not at all”, “Every now and then”, “Weekly”, and “Daily or
almost daily”. For the analyses, two categories were used: “Not at all” and “Sometimes,
weekly or daily” (answer options “Every now and then”, “Weekly”, and “Daily or almost
daily”).
Smoking was asked using the question “Do you smoke?” and snuff use with question
“Do you use snuff?”. Answer options to both questions were “Not at all”, “Yes previously
but I have quit”, “Less than once a week”, “Weekly but not daily”, and “Daily”. Later, two
categories were used: “Not at all or having quit” (including answer options “Not at all”
and “Yes previously but I have quit”), and “Yes” (answer options “Less than once a week”,
“Weekly but not daily”, and “Daily”). Subsequently, the questions of smoking and snuff
use were combined into “Tobacco use” with two answer categories: “Not at all or having
quit” and “Yes”; these categories included the same answer options as the questions on
smoking and snuff use.
The students belonged to the educational sectors “Universities” or “Universities
of applied sciences”. Age was categorized age into three groups: 19–24, 25–30, and
31–35 years. This was done because age groups are different, e.g., the youngest age group
has entered the Univ or UAS directly or shortly after graduating from high school and
the other age-groups may have been, e.g., working or studying something else before the
university studies.
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2.4. Statistical Analysis
Cross-tabulations with Chi-squared tests were used to analyze associations between
background variables, psychological distress (measured with CORE-10 and GHQ-12),
tobacco use, teeth-related symptoms, and dental fear. After checking for multicollinearity,
logistic regression analyses were conducted with dental fear as the dependent variable,
and age, gender, educational sector, tobacco use, symptoms of teeth, and psychological
distress (measured with CORE-10) as covariates. As gender strongly impacted dental fear
and psychological distress, gender-specific logistic regression analyses were conducted in
the same way as described above. After the logistic regression, analyses were repeated
using GHQ-12 instead of CORE-10 as a measure of psychological distress. The results are
presented with adjusted odds ratios (OR) and their 95% confidence intervals (95% CI). IBM
SPSS Statistics for Windows, Version 22.0. Armonk, NY, USA: IBM Corp. was used for all
statistical analyses and p-values < 0.05 were considered statistically significant.
3. Results
Women reported high dental fear approximately three times more often than men
(Table 1). Women also reported psychological distress more frequently than men. One out
of four men and one out of three women scored positive in CORE-10. A positive score in
the GHQ-12 was found among more than one in five men and among one in four women.
Teeth-related symptoms were reported by one out of four among both genders.
Table 1. Age groups, educational sector, dental fear, GHQ-12, CORE-10, perceived teeth-related
symptoms and tobacco use of the study population by gender (n = 3090).
Total % (n) Men % (n) Women % (n) p-Value ¤
Gender (n = 3079) 100 (3079) 47.1 (1451) 52.9 (1628)
Age (n = 2877) 0.001
19–24 50.3 (1447) 47.2 (647) 53.1 (800)
25–30 40.8 (1174) 44.3 (608) 37.6 (566)
31–35 8.9 (256) 8.5 (116) 9.3 (140)
Educational sector (n = 3080) 0.452
Univ 59.4 (1829) 58.7 (852) 60.0 (977)
UAS 40.6 (1251) 41.3 (600) 40.0 (651)
Tobacco use (n = 3002) <0.001
Not at all or quit 77.7 (2333) 73.3 (1024) 81.6 (1309)
Yes 22.3 (669) 26.7 (373) 18.4 (296)
Teeth-related symptoms (n = 3079) 0.585
Not at all 73.6 (2267) 74.1 (1075) 69.8 (1192)
Sometimes/weekly/daily 26.4 (812) 25.9 (376) 26.8 (436)
Dental fear (n = 3015) <0.001
No or low 92.2 (2781) 96.2 (1353) 88.8 (1428)
High 7.8 (234) 3.8 (54) 11.2 (180)
GHQ-12 (n = 3073) 0.001
Negative (≤3) 75.3 (2315) 78.1 (1131) 72.9 (1184)
Positive (≥4) 24.7 (758) 21.9 (318) 27.1 (440)
CORE-10 (n = 3071) 0.034
Negative (≤10) 72.5 (2228) 74.4 (1076) 70.9 (1152)
Positive (≥11) 27.5 (843) 25.6 (371) 29.1 (472)
GHQ-12: General Health Questionnaire-12; CORE-10: Clinical Outcomes in Routine Evaluation-10; Univ: aca-
demic universities; UAS: universities of applied sciences; ¤ Chi-square test.
Students reporting psychological distress (scored positive in CORE-10 or GHQ-12)
reported high dental fear more commonly than those not reporting psychological distress
(Table 2). Additionally, students with teeth-related symptoms or tobacco use had high
dental fear more often than those not having teeth-related symptoms or not using tobacco.
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Table 2. Age, educational sector, GHQ-12, CORE-10, perceived teeth-related symptoms, and tobacco







Age (n = 2837) 0.096
19–24 92.1 (1311) 7.9 (112)
25–30 92.1 (1068) 7.9 (92)
31–35 88.2 (224) 11.8 (30)
Educational sector (n = 3014) 0.003
Univ 93.4 (1688) 6.6 (119)
UAS 90.5 (1092) 9.5 (115)
Tobacco use (n = 2988) <0.001
Not at all or quit 93.3 (2169) 6.7 (155)
Yes 88.4 (587) 11.6 (77)
Teeth-related symptoms (n = 3015) <0.001
Not at all (n = 2210) 94.1 (2080) 5.9 (130)
Sometimes/weekly/daily (n = 805) 87.1 (701) 12.9 (104)
GHQ-12 (n = 3013) 0.001
Negative (≤3) 93.2 (2108) 6.8 (155)
Positive (≥4) 89.5 (671) 10.5 (79)
CORE-10 (n = 3013) <0.001
Negative (≤10) 93.4 (2039) 6.6 (143)
Positive (≥11) 89.0 (740) 11.0 (91)
GHQ-12: General Health Questionnaire-12; CORE-10: Clinical Outcomes in Routine Evaluation-10; Univ: aca-
demic universities; UAS: universities of applied sciences; ¤ Chi-square test.
Students with psychological distress had teeth-related symptoms more often than
those not reporting psychological distress (Table 3). Those with psychological distress were
also using tobacco more commonly.
Table 3. Gender, age, educational sector, dental fear, teeth-related symptoms and tobacco use by CORE-10 and GHQ-12








(≥4) % (n) p ¤
Gender 0.034 0.001
Men 74.4 (1076) 25.6 (371) 78.1 (1131) 21.9 (318)
Women 70.9 (1152) 29.1 (472) 72.9 (1184) 27.1 (440)
Age 0.075 0.005
19–24 74.1 (1068) 25.9 (374) 77.4 (1116) 22.6 (326)
25–30 70.5 (825) 29.5 (346) 72.0 (844) 28.0 (329)
31–35 69.5 (178) 30.5 (78) 73.0 (187) 27.0 (69)
Educational sector 0.449 0.744
Univ 72.1 (1315) 27.9 (510) 75.1 (1371) 24.9 (454)
UAS 73.3 (914) 26.7 (333) 75.6 (944) 24.4 (304)
Tobacco use 0.007 0.048
Not at all or quit 73.6 (1716) 26.4 (616) 76.0 (1772) 24.0 (561)
Yes 68.3 (456) 31.7 (212) 72.2 (483) 27.8 (186)
Teeth-related symptoms <0.001 <0.001
Not at all 75.3 (1701) 24.7 (559) 77.0 (1743) 23.0 (520)
Sometimes/weekly/daily 65.0 (527) 35.0 (284) 70.6 (572) 29.4 (238)
Dental fear <0.001 <0.001
No or low 73.4 (2039) 26.6 (740) 75.9 (2108) 24.1 (671)
High 61.1 (143) 38.9 (91) 66.2 (155) 33.8 (79)
CORE-10: Clinical Outcomes in Routine Evaluation-10; GHQ-12: General Health Questionnaire-12; Univ: academic universities; UAS:
universities of applied sciences; ¤ Chi-square test.
According to logistic regression analyses (Table 4) when controlling for gender, educa-
tional sector, and tobacco use, those with psychological distress (measured with CORE-10)
and reporting teeth-related symptoms were more likely to have high dental fear (OR = 1.5;
CI = 1.1–2.0 and OR = 2.2; CI = 1.7–3.0, respectively) than those not having psychological
distress and not reporting teeth-related symptoms. In the gender-specific logistic regres-
sion analyses among men, those with psychological distress (measured with CORE-10)
were more likely to have high dental fear (OR = 2.2; CI = 1.2–3.8). Among women, those
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reporting teeth-related symptoms were more likely to have high dental fear (OR = 2.2;
CI = 1.6–3.1).
Table 4. Results of logistic regression analyses including CORE-10 as a measure of psychological




Educational sector 1.4 1.1–1.9
Tobacco use 1.9 1.4–2.6
Teeth-related symptoms 2.2 1.7–3.0
CORE-10 1.5 1.1–2.0
Men (gender specific model)
Age 0.4 0.2–0.7
Tobacco use 2.2 1.2–3.9
CORE-10 2.2 1.2–3.8
Women (gender specific model)
Age 1.8 1.1–3.0
Educational sector 1.7 1.2–2.3
Tobacco use 2.0 1.4–2.8
Teeth-related symptoms 2.2 1.6–3.1
Variables entered: Age (1 = 22 years or older), Gender (1 = women), Educational sector (1 = UAS), Tobacco use
(1 = sometimes, weekly or daily), Teeth-related symptoms (1 = sometimes, weekly or daily), CORE-10 (1 = 11 or
more). All participants: Nagelkerke R Square 0.106; Men: Nagelkerke R Square 0.051; Women: Nagelkerke R
Square 0.072.
In the logistic regression analyses, when replacing the CORE-10 by GHQ-12 (Table 5),
the results for the whole study population were similar as described above, but in the
gender-specific logistic regression analyses psychological distress (measured with GHQ-12)
was not significantly associated with dental fear among men or women.
Table 5. Results of logistic regression analyses including GHQ-12 as a measure of psychological




Educational sector 1.4 1.1–1.9
Tobacco use 1.9 1.4–2.6
Teeth-related symptoms 2.3 1.7–3.0
GHQ-12 1.4 1.0–1.8
Men (gender specific model)
Age 0.4 0.2–0.8
Tobacco use 2.1 1.2–3.7
Teeth-related symptoms 1.8 1.1–3.2
Women (gender specific model)
Age 1.8 1.1–3.0
Educational sector 1.7 1.2–2.3
Tobacco use 2.0 1.4–2.8
Symptoms of teeth 2.3 1.6–3.1
Variables entered: Age (1 = 22 years or older), Gender (1 = women), Educational sector (1 = UAS), Tobacco use
(1 = sometimes, weekly or daily), Teeth-related symptoms (1 = sometimes, weekly or daily), GHQ-12 (1 = 4 or
more). All participants: Nagelkerke R Square 0.102; Men: Nagelkerke R Square 0.044; Women: Nagelkerke R
Square 0.072.
4. Discussion
The students with psychological distress and reporting teeth-related symptoms were
more likely to have high dental fear than the students without psychological distress or
teeth-related symptoms, when controlling for age, gender, educational sector, and tobacco
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use. However, there were gender differences in these associations. Among men, the
students with psychological distress (measured with CORE-10) were more likely to have
high dental fear, but teeth-related symptoms were not significantly associated with dental
fear. Among women, the students reporting teeth-related symptoms were more likely
to have high dental fear, but psychological distress was not significantly associated with
dental fear.
Our finding that the students with psychological distress were more likely to have high
dental fear compared to the students without psychological distress is in concordance with
previous studies, e.g., recently a positive association was found between dental anxiety and
psychological distress measured with the Brief Symptom Inventory-18 [12]. Our findings
are also in line with the results of the studies where high dental fear has been positively
connected with depressive and anxiety disorders [13–21]. However, it was surprising
that in the gender-specific analyses, psychological distress (measured with CORE-10) was
associated with dental fear among men, but not among women. The prevalence of high
dental fear is higher among women than men [12,16–19]. It is possible that among women
the high dental fear group was more heterogeneous and included several sub-groups
in the etiology of dental fear. Thus, in our study, the origin of dental fear in the high
dental fear group could have been partly different among men and women, and this could
have affected the association between dental fear and psychological distress. It was also
surprising that among men, when psychological distress was measured with CORE-10 it
was associated with dental fear, while no significant association was found with GHQ-12.
It is likely that CORE-10 and GHQ-12 measure slightly different aspects of psychological
distress and the lower number of men with psychological distress measured with GHQ-12
than CORE-10 may have affected the associations between dental fear and psychological
distress measured with these two measures of psychological distress.
Women reporting teeth-related symptoms were more likely to have high dental fear
than women without symptoms. This finding is in concordance with previous results
indicating that people with high dental fear have more often oral health problems than
those with lower level of dental fear [25–27]. It was interesting that the association between
teeth-related symptoms and dental fear was not seen among men. As men visit a dentist less
regularly than women [42], they are likely to have teeth-related symptoms even without
the ‘vicious cycle’ of dental fear causing the deterioration of oral health [26,29]. This
could have diminished the association between dental fear and teeth-related symptoms
among men. Additionally, the ‘vicious cycle’ of dental fear includes feelings of shame
and embarrassment, which may play a role in psychological distress, if the shame and
embarrassment results from avoidance of the dentist and consequent tooth decay [43]. This
could have strengthened the associations between teeth-related symptoms, psychological
distress and dental fear among women. Additionally, in a recent study unfavorable health
and oral health habits (like smoking, irregular meals, and irregular tooth brushing) were
related to psychological distress. This can point to a greater risk for oral health problems
among those with psychological distress [34].
Tobacco use was associated with dental fear, the students using tobacco were more
likely to have high dental fear than those not using. Smoking and nicotine dependence
have been associated with anxiety disorders in general [32]. The association between
tobacco use, nicotine dependence and anxiety disorders could be explained by three
relationships; smoking and nicotine dependence leads to increased anxiety disorders, the
reverse association, or a shared vulnerability model. There could be vulnerability factors
increasing smoking, nicotine dependence and anxiety disorders [32].
Common vulnerability factors shared by psychological disorders may explain the
connection between dental fear and psychological distress. Explanation of the factors
that contribute to the onset and maintenance of psychological problems can be provided
by cognitive vulnerability models [4]. In a longitudinal study it was found that women
who reported lower levels of dental fear were less distressed [44]. Among part of the
people with psychological distress, the cognitive vulnerability may partly explain dental
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fear. However, as most of the people reporting psychological distress did not have dental
fear, other factors such as conditioning experiences might play a more important role
than psychopathology in the acquisition of dental fear. A proportion of people may
have a constitutional vulnerability to developing anxiety disorders (e.g., dental fear) and
psychological distress [4,14]. These people might benefit from the co-operation of dentists
and psychologists in the treatment of dental fear.
Practically all Finnish academic universities and universities of applied sciences par-
ticipated the study accounting for the remarkably large sample. The students’ participation
was enhanced by sending the questionnaires as emails (followed by five reminders). The
participants were able to skip some questions more easily on web than in a face-to-face in-
terview. Yet, more missing values have been discovered in paper-based than in web-based
surveys and both forms of surveys have similar levels of selection bias [45,46]. Although
the paper-based questionnaires may have slightly higher response rates, the web-based
questionnaires are less expensive to administer, which makes them ideal for large-scale
studies. The response rate of this study was similar to other web-based surveys [45,46].
Generally, women take part in studies more frequently than men do. This was seen in our
study too; to balance this weighting adjustments were applied [36]. When compared with
the national statistics [37], the participants of this study represented the target population
for age, study field, faculty, and educational sector. Furthermore, no remarkable downward
or upward trend was noticed when comparing the results of health and health habits of
USHS 2016 with those of previous USHS studies [36]. This suggests that the composition
of the participants has not changed considerably.
When compared with multi-item questionnaires, single questions of dental fear have
been found valid and reliable [39–41]. Single questions of dental fear are easier and faster
to answer in comprehensive and large studies. People with dental fear are characteristically
afraid of dental treatment [47] and often avoid dental care [23,26–28]. Thus, collecting
information about dental fear out of dental environment reduces the risk of selection bias.
The question of dental fear we used in this study has given similar prevalence of dental
fear when compared to the single questions referring to visiting a dentist [19,27,33].
In our study, CORE-10 and GHQ-12 were used as measures of psychological distress.
Both CORE-10 and GHQ-12 have been validated in Finnish [8,10]. The findings of this
study cannot though be generalized to all young Finnish adults since the survey focused
on university students. In addition, it is important to keep in mind that one cannot draw
causal conclusions of cross-sectional studies.
5. Conclusions
High dental fear was more likely experienced by students with psychological distress
or teeth-related symptoms than among students without psychological distress or students
free of teeth-related symptoms. Dental fear and other psychological disorders may share
common vulnerability factors. Questions about oral health and dental fear ought to be
included in student health questionnaires. When healthcare professionals (e.g., health
nurses, physicians and psychologists) meet students with psychological distress, oral health
issues should also be discussed.
Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ijerph181910245/s1, Table S1: title: Variables Used in the Study with the Question(s), Answer
Options and Dicotomization.
Author Contributions: Conceptualization: K.K., V.P. and J.I.V.; Methodology: K.K., V.P. and J.I.V.;
Formal analysis: V.P.; Writing—original draft preparation: V.P., K.K. and J.I.V. All authors have read
and agreed to the published version of the manuscript.
Funding: This research received no external funding.
Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Ethics Committee of the University of Turku
Int. J. Environ. Res. Public Health 2021, 18, 10245 9 of 10
(reference 35/2015 26.10.20215). Study permission was granted from the Finnish Student Health
Service authorities.
Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: The data are available in the Finnish Social Science Data Archive
where registered users can download data online according to the conditions set for this data.
http://urn.fi/urn:nbn:fi:fsd:T-FSD3224 accessed on 27 September 2021.
Acknowledgments: The authors thank all the students participating in this study and the Finnish
Student Health Service for conducting the study and providing the data.
Conflicts of Interest: The authors declare no conflict of interest.
References
1. Rachman, S. Neo-conditioning and the classical theory of fear acquisition. Clin. Psychol. Rev. 1991, 11, 155–173. [CrossRef]
2. Milgrom, P.; Weinstein, P.; Getz, T. Treating Fearful Dental Patients: A Patient Management Handbook, 3rd ed.; Dental Behavioral
Resources: Seattle, WA, USA, 2009.
3. Weiner, A.A.; Sheehan, D.V. Etiology of dental anxiety: Psychological trauma or CNS chemical imbalance? Gen. Dent. 1990, 38,
39–43. [PubMed]
4. Riskind, J.H.; Alloy, L. Cognitive vulnerability to psychological disorders: Overview of theory, design and methods. J. Soc. Clin.
Psychol. 2006, 25, 705–725. [CrossRef]
5. Armfield, J.M. Cognitive vulnerability: A model of the etiology of fear. Clin. Psychol. Rev. 2006, 26, 746–768. [CrossRef] [PubMed]
6. Barkham, M.; Bewick, B.; Mullin, T.; Gilbody, S.; Connell, J.; Cahill, J.; Evans, C. The CORE-10: A short measure of psychological
distress for routine use in the psychological therapies. Couns. Psychother. Res. 2013, 13, 3–13. [CrossRef]
7. O’Reilly, A.; Peiper, N.; O’Keeffe, L.; Illback, R.; Clayton, R. Performance of the CORE-10 and YP-CORE measures in a sample of
youth engaging with a community mental health service. Int. J. Methods Psychiatr. Res. 2016, 25, 324–332. [CrossRef]
8. Honkalampi, K.; Flink, N.; Sinikallio, S.; Seilo, N.A.; Karkkola, P.; Evans, C.; Kunttu, K. Suomenkielisen CORE-10-mittarin
psykometriset ominaisuudet ja erottelukyky korkeakouluopiskelija-aineistossa [The psychometric exploration of the Finnish
CORE-10 in a university student sample]. Psykologia 2020, 54, 274–287.
9. Goldberg, D. Identifying psychiatric illnesses among general medical patients. Br. Med. J. 1985, 291, 161–162. [CrossRef]
10. Holi, M.M.; Marttunen, M.; Aalberg, V. Comparison of the GHQ-36, the GHQ-12 and the SCL-90 as psychiatric screening
instruments in the Finnish population. Nord. J. Psychiatry 2003, 57, 233–238. [CrossRef]
11. Elovanio, M.; Hakulinen, C.; Pulkki-Råback, L.; Aalto, A.M.; Virtanen, M.; Partonen, T.; Suvisaari, J. General Health Questionnaire
(GHQ-12), Beck Depression Inventory (BDI-6), and Mental Health Index (MHI-5): Psychometric and predictive properties in a
Finnish population-based sample. Psychiatry Res. 2020, 289, 112973. [CrossRef] [PubMed]
12. Zinke, A.; Hannig, C.; Berth, H. Psychological distress and anxiety compared amongst dental patients—Results of a cross-sectional
study in 1549 adults. BMC Oral Health 2019, 19, 27. [CrossRef] [PubMed]
13. Locker, D.; Liddell, D.; Shapiro, D. Diagnostic categories of dental anxiety: A population-based study. Behav. Res. Ther. 1999, 37,
25–37. [CrossRef]
14. Locker, D.; Poulton, R.; Thomson, W.M. Psychological disorders and dental anxiety in a young adult population. Community
Dent. Oral Epidemiol. 2001, 29, 456–463. [CrossRef] [PubMed]
15. Hägglin, C.; Hakeberg, M.; Hällström, T.; Berggren, U.; Larsson, L.; Waern, M.; Pálsson, S.; Skoog, I. Dental anxiety in relation to
mental health and personality factors. A longitudinal study of middle-aged and elderly women. Eur. J. Oral Sci. 2001, 109, 27–33.
[CrossRef] [PubMed]
16. Pohjola, V.; Mattila, A.K.; Joukamaa, M.; Lahti, S. Anxiety and depressive disorders and dental fear among adults in Finland. Eur.
J. Oral Sci. 2011, 119, 55–60. [CrossRef]
17. Pekkan, G.; Kilicoglu, A.; Hatipoglu, H. Relationship between dental anxiety, general anxiety level and depression in patients
attending a university hospital dental clinic in Turkey. Community Dent. Health 2011, 28, 149–153.
18. Lahti, S.M.; Tolvanen, M.M.; Humphris, G.; Freeman, R.; Rantavuori, K.; Karlsson, L.; Karlsson, H. Association of depression and
anxiety with different aspects of dental anxiety in pregnant mothers and their partners. Community Dent. Oral Epidemiol. 2020, 48,
137–142. [CrossRef]
19. Liinavuori, A.; Tolvanen, M.; Pohjola, V.; Lahti, S. Changes in dental fear among Finnish adults: A national survey. Community
Dent. Oral Epidemiol. 2016, 44, 128–134. [CrossRef]
20. Lenk, M.; Berth, H.; Joraschky, P.; Petrowski, K.; Weidner, K.; Hannig, C. Fear of dental treatment -an underrecognized symptom
in people with impaired mental health. Dtsch. Arztebl. Int. 2013, 110, 517–522. [CrossRef]
21. Hakeberg, M.; Hägglin, C.; Berggren, U.; Carlsson, S.G. Structural relationships of dental anxiety, mood, and general anxiety. Acta
Odontol. Scand. 2001, 59, 99–103. [CrossRef]
22. Tellez, M.; Kinner, D.G.; Heimberg, R.G.; Lim, S.; Ismail, A.I. Prevalence and correlates of dental anxiety in patients seeking
dental care. Community Dent. Oral Epidemiol. 2015, 43, 135–142. [CrossRef]
Int. J. Environ. Res. Public Health 2021, 18, 10245 10 of 10
23. Bernson, J.M.; Elfström, M.L.; Hakeberg, M. Dental coping strategies, general anxiety, and depression among adult patients with
dental anxiety but with different dental-attendance patterns. Eur. J. Oral Sci. 2013, 121, 270–276. [CrossRef]
24. Boman, U.W.; Lundgren, J.; Berggren, U.; Carlsson, S.G. Psychosocial and dental factors in the maintenance of severe dental fear.
Swed. Dent. J. 2010, 34, 121–127. [PubMed]
25. Schuller, A.A.; Willumsen, T.; Holst, D. Are there differences in oral health and oral health behavior between individuals with
high and low dental fear? Community Dent. Oral Epidemiol. 2003, 31, 116–121. [CrossRef]
26. Armfield, J.M.; Stewart, J.F.; Spencer, A.J. The vicious cycle of dental fear: Exploring the interplay between oral health, service
utilization and dental fear. BMC Oral Health 2007, 7, 1–15. [CrossRef]
27. Pohjola, V.; Lahti, S.; Vehkalahti, M.M.; Tolvanen, M.; Hausen, H. Age-specific association between dental fear and dental
condition among adults in Finland. Acta Odontol. Scand. 2008, 66, 278–285. [CrossRef] [PubMed]
28. Armfield, J.M. Predicting dental avoidance among dentally fearful Australian adults. Eur. J. Oral Sci. 2013, 121, 240–246.
[CrossRef] [PubMed]
29. Berggren, U.; Meynert, G. Dental fear and avoidance: Causes, symptoms, and consequences. J. Am. Dent. Assoc. 1984, 109,
247–251. [CrossRef] [PubMed]
30. Kyle, B.N.; McNeil, D.W.; Weaver, B.; Wilson, T. Recall of dental pain and anxiety in a cohort of oral surgery patients. J. Dent. Res.
2016, 95, 629–634. [CrossRef]
31. Schleicher, H.E.; Harris, K.J.; Catley, D.; Nazir, N. The role of depression and negative affect regulation expectancies in tobacco
smoking among college students. J. Am. Coll. Health 2009, 57, 507–512. [CrossRef]
32. Moylan, S.; Jacka, F.N.; Pasco, J.A.; Berk, M. Cigarette smoking, nicotine dependence and anxiety disorders: A systematic review
of population based, epidemiological studies. BMC Med. 2012, 10, 123. [CrossRef] [PubMed]
33. Pohjola, V.; Rekola, A.; Kunttu, K.; Virtanen, J.I. Association between dental fear and oral health habits and treatment need among
University students in Finland: A national study. BMC Oral Health 2016, 27, 16–26. [CrossRef]
34. Pohjola, V.; Nurkkala, M.; Virtanen, J.I. Psychological distress, oral health behaviour and related factors among adolescents:
Finnish School Health Promotion Study. BMC Oral Health 2021, 21, 6. [CrossRef]
35. Sussman, S.; Arnett, J.J. Emerging adulthood: Developmental period facilitative. Eval. Health Prof. 2014, 37, 147–155. [CrossRef]
36. Kunttu, K.; Pesonen, T.; Saari, J. Student Health Survey 2016: A National Survey among Finnish University Students. Reserach
Publications of the Finnish Student Health Service 48. 2017. Available online: https://www.yths.fi/app/uploads/2020/03/
KOTT_2016_ENG.pdf (accessed on 5 September 2021).
37. Vipunen. Education Statistics Finland. Ministry of Education and Culture. Available online: https://vipunen.fi/en-gb (accessed
on 5 September 2021).
38. Manderbacka, K. Questions on Survey Questions on Health. Doctoral Dissertation, University of Helsinki, Swedish Institute for
Social Research, Helsinki, Finland, 1998.
39. Neverlien, P.O. Assessment of a single-item dental anxiety question. Acta Odontol. Scand. 1990, 48, 365–369. [CrossRef]
40. Viinikangas, A.; Lahti, S.; Yuan, S.; Pietilä, I.; Freeman, R.; Humphris, G. Evaluating a single dental anxiety question in Finnish
adults. Acta Odontol. Scand. 2007, 65, 236–240. [CrossRef]
41. Ogawa, M.; Sago, T.; Lahti, S.; Taniguchi, S. Psychometric Properties of the Japanese Version of the Single Dental Anxiety
Question: A Cross-sectional Online Survey. Open Dent. J. 2020, 14, 421–425. [CrossRef]
42. Suominen, A.L.; Helminen, S.; Lahti, S.; Vehkalahti, M.M.; Knuuttila, M.; Varsio, S.; Nordblad, A. Use of oral health care services
in Finnish adults—Results from the cross-sectional Health 2000 and 2011 Surveys. BMC Oral Health 2017, 17, 78. [CrossRef]
43. De Jongh, A.; Schutjes, M.; Aartman, I.H.A. A test of Berggren’s model of dental fear and anxiety. Eur. J. Oral Sci. 2011, 119,
361–365. [CrossRef]
44. Hägglin, C.; Carlsson, S.G.; Hakeberg, M. On the dynamics of dental fear: Dental or mental? Eur. J. Oral Sci. 2013, 121, 235–239.
[CrossRef] [PubMed]
45. Ebert, J.F.; Huibers, L.; Christensen, B.; Christensen, M.B. Paper- or Web-Based questionnaire invitations as a method for data
collection: Cross-sectional comparative study of differences in response rate, completeness of data and financial cost. J. Med.
Internet Res. 2018, 20, e24. [CrossRef] [PubMed]
46. Shih, T.H.; Fan, X. Comparing Response Rates from Web and Mail Surveys: A Meta-Analysis. Fields Methods 2008, 20, 249–271.
[CrossRef]
47. Oosterink, F.M.; de Jongh, A.; Aartman, I.H.A. What are people afraid of during dental treatment? Anxiety-provoking capacity of
67 stimuli characteristic of the dental setting. Eur. J. Oral Sci. 2008, 116, 44–51. [CrossRef] [PubMed]
